1
H NMR spectroscopy, comparing the signal area from the vinyl protons (δ ~ 6.50-6.00 ppm, 3H/mol to the signal area from the backbone protons (δ ~1.0-2.5, 12H/mol for tert-BuA).
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Gel Permeation Chromatography (GPC). Gel permeation chromatography (GPC) was conducted using N,N-dimethylacetamide [DMAc; 0.03% w/v LiBr, 0.05% 2, 6-di-Butyl-4-methylphenol (BHT)]
or THF as the mobile phases.
Tetrahydrofuran (THF) GPC analyses were performed at 40 o C (flow rate = 1 mL/min) using a Shimadzu modular system comprising an SIL-10AD auto-injector, a PL 5.0-mm bead-size guard column (50 × 7.8 mm) followed by four linear PL (Styragel) columns (10 5 , 10 4 , 10 3 , and 100Å).
Calibration was achieved with commercial polystyrene standards ranging from 500 to 10 6 g/mol.
DMAc GPC analyses were performed using a Shimadzu modular system comprised of a SIL-10AD
auto-injector, a Polymer Laboratories 5.0-mm bead-size guard column (50 × 7.8 mm) followed by four linear PL (Styragel) columns (10 5 , 10 4 , 10 3 , and 500Å) at 50 °C (flow rate = 1 mL/min) and an RID-10A differential refractive-index detector. The calibration was performed with polystyrene standards with narrow polydispersity ranging from 500 to 10 6 g/mol.
UV-vis Spectroscopy. UV-vis spectra were recorded using a CARY 300 spectrophotometer (Varian) equipped with a temperature controller.
Mass spectroscopy: ESI-MS and High Resolution ESI-MS analysis
All samples were analyzed using Thermo Finnigan LCQ Deca quadrupole ion trap mass spectrometer In all systems, for optimum spectra, the solvent used was 3:1 mixture of dichloromethane: methanol with 0.3 µM sodium acetate added to the solvent prior to analysis to ensure that ionization would occur and to suppress potassium salt peaks. All data were processed using the Xcalibur TM software included with Thermo Finnigan products. Theoretical molecular weights were calculated using the exact mass for the most abundant peak in any given isotopic pattern. 
Conversion of methanethiosulfonate terminated polymers into thiol (Scheme 2).
Methanethiosulfonate is sensitive to the hydrolysis in basic condition yielding the formation of thiol.
Methanethiolsulfonate terminated poly(tert-BuA) prepared above (0.135 g, 1 × 10 -4 mol of methanethiosulfonate end-group) was dissolved in 2 mL of DMF to which 20 μL of triethylamine and 20 μL of water was added at room temperature, in a 10 mL vial equipped with septum. The solution was purged under nitrogen to remove the trace of oxygen (able to oxidize thiol into disulfide). The flask was placed in oil bath at 70 o C for two hours. An aliquot was taken and analyzed by mass spectroscopy.
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The rest of the solution was allowed to cooled before being precipitated twice in water. The polymer was dried and analyzed by GPC and by NMR. The presence of thiol was also confirmed by a thiol titration using 2,2'-dithiopyridyne as reactant. 
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Functionalization of methanethiosulfonate terminated polymers by thiol-ene chemistry (Scheme S3).
Methanethiolsulfonate terminated poly(tert-
BuA
P(tert-
BuA)1m5
Thiol
